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FIG. 1 

Summary of the current purification protocol 



PROCYANIDINS ARE EXTRACTED FROIVI 
DEFATTED FREEZE DRIED UNFERIVIENTED 

SEEDS FROM Theobroma or Heirania 
SPECIES WITH ACETONE/H2O FOLLOWED 
BYMeOH/H20 



EXTRACT CONCENTRATED 
BY ROTOVAP 



1 



C 



AQUEOUS EXTRACT 

IS FREEZE DRIED 



^ ALKALOIDS AND SOME^ 
LOW MW OLIGOMERS 
ARE REMOVED BY 
GPC 



SOLVENT IS REMOVED 
BY ROTOVAP AND AQUEOUS 
^ .SOLUTION IS FREEZE DR\EdJ 



OLIGOMERS ARE SEPARATED/ 
PURIFIED BY NORMAL PHASE 
HPLC 



6 



ADDITIONAL PURIFICATION THROUGH 

A MODIFIED NORMAL PHASE HPLC 
SEPARATION OR REVERSE PHASE HPLC, 
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FIG. 2A 



PREVENTION OF ARTHEROSCLEROSIS 
(CORONARY HEART DISEASE-CHD) 



INHIBITION OF 
COX/LOX ACTIVITY 



blocks arachidonic 
acid pathway: 

arachidonic acid 



cox 



•O 



ENHANCING NO/NOs 
ACTIVITY 



INHIBTING 
OXIDATION OF LDL 



NO inhibits: 



o 
o 



platelet aggregation 

monocyte adhesion/ 
chemotaxis 



prostaglandins 

(mediators in the 
inflammatory pathway) 



thromboxane A2 

causes vasoconstriction, 
platelet aggregation 

progression of 
atherosclerosis 



proliferation of vascular 
smooth muscle 



oxidation of LDL (by O2 ! 
reactive species) 
preventions 
normal cell-mediated 
endocytosis 

taken up by 
macrophages 



(all of the above are 
responsible for disease 
progression in 
atherosclerosis) 



N.B 



-^fonri "foam cells" 



contribute to 
formation of 
lesions (atheromas) 
—atherosclerosis 

— CHD. 
Oxidation is enabled by 



LOX 



Chart showing the major contributing factors in the progression of Coronary Heart 
Disease (CHD) and how the activity of cocoa procyanidins contributes to the 



prevention of the progression of the disease state 



/^/ l^^d, ^fi^ 



REPLACEMENT SHEET 

FIG. 2B 

The cocoa procyanidins induce the activity of NOS and therefore the 

resulting production NO, thereby enhancing the health benefits 
mediated by the activity of nitric oxide (NO). 



NO, NOS 




REDUCES 
HYPERTENSION 



1 



FUNCTION IN THE 
IMMUNE SYSTEM 



° inhibits platelet aggregation, 
monocyte adhesion, 

chemotaxis and vascular 
smooth muscle proliferation 
thereby causing vascular 
relaxation and preventing 
the disease progression of 
CHD. 



By lowering blood 
pressure via the 
following mechanism: 

vascular endothelial 
cells release eNOS 

result in production 
of NO 

NO relaxes vascular 
smooth muscles, 
increasing vascular 
lumen diameter 

lowers blood pressure 
induces hypotension 



HYPERTENSION 
RESPONSIBLE FOR 
CARDIOVASCULAR 
DISEASES: 



o Macropages have a 
different NOS (iNOS) 

o INOS gene transcription Is 
controlled by cytokines 

^ iNOS activity results in 
macrophage NO production 
at sufficient concentrations 
to inhibit ribonuclease 
reductase 

-causes inhibition of DNA 
systhesis 

-potential mechanism of 
action in anti-tumor and 
anti-microbial function 



including: 
stroke 
heart attack 
heart failure 
kidney failure 
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FIG- 2C 



INVOLVEMENT IN CHD 



CYCLO- 
OXYGENASE 
(COX) 



INVOLVEMENT 
IN INFLAMMATION 



INVOLVEMENT IN 
APOPTOSIS 



COX-1 is essential in the 
arachidonic acid pathway 
which results in the 
production of thromboxane. 

thromboxane and 
prostaglandins which 

promote platelet 
aggregation and 
vasoconstriction 



COX-1 is an essential 

enzyme in the 
inflammatory pathway, 
the penultimate products 

of which (the 
prostaglandins) are largely 

responsible for the 
inflammatory pathway, 

the results of which 
contribute to a variety of 

diseases including: 



COX-2 producing cells lines 
show enhanced expression 
of genes l<nown to be involved 
in apoptosis: 

— ^ potential putative 
mechanism of killing tumor 
cells. 



resulting in progression of 
atherosclerosis. bowel disease, arthritis, 

edema, gingivitis/ 
peridontitis, etc. 

The cocoa procyanidins inhibit the production of cyclo-oxygenase, thereby 
blocking the arachidonic acid pathway, which is responsible for the inflammatory 



response and the vasoconstrictive and platelet aggregating responses which 



contribute to the disease progression of CHD. 
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FIG. 7 
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FIG. 9 



EFFECT QF COCOA PROCYANIDIN FRACTIONS ON ARTERIAL 
BLOOD PRESSURE IN ANESTHESIZED GUINEA PIGS 
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FIG. 10 



EFFECT OF L-NMMA ON THE ALTERATIONS OF ARTERIAL 
BLOOD PRESSURE IN ANESTHESIZED GUINEA PIGS INDUCED BY 
COCOA PROCYANIDIN FRACTION C 
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FIG. 11 



EFFECT OF BRADYKININ ON NO PRODUCTION BY HUVEC 



[gjWo L-NAME 
□With L-NAME 
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FIG. 12 

EFFECT OF COCOA PROCYANIDIN FRACTIONS ON NO 
PRODUCTION BYHUVEC 
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(means of 3 assays) 



REPLACEMENT SHEET 



CO 







o> 




CO 












O 








o 




CO 








c: 




o 




CO 




cr 




.2 




o 




CO 








uu 












'en 




CO 




















CU 




CO 




o 


cz 


o 


o 


Co 








*o 






o 


ec 


qI 




O 


ULJ 
• « 








CD 




Km 




=3 














-UJ 



CO 

c: 
o 

o 
CO 



CO 

o 
o 

qI 

CO 
o 

CJ 

o 

o 



REPLACEMENT SHEET 



CD 



-t3 
CU 
C9 



CQ 
Q- 

— J 

c: 
o 

to 
c: 
o 



CO 
O) 



03 Cl> 



w Ol. 



Ol. 
OJ 



o 

Cl> 



o 
o 
o 
o ^ 



m 

CD 




to 
o 
o 

O) 



OJ 



03 

o 
O 



en 
o 



o 
O 





CO 


in 




o 


o 








CO 


"3 






CO 




"55 







REPLACEMENT SHHET 



FIG. 15A 
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FIG. 15B 




INDOMETHACiN(jjJVI) 

IC50-1 M.M(KIT4) KIT4-*- 
IC50- 1 3.5 fxM(KIT 5) KIT 5 -o- 



REPLACEMENT SHEET 



FIG. 16A 




0 123456789 1011 12 

DEGREE OF POLYMERIZATION (SAMPLE #) 
(*) WITH THE EXCEPTION OF SAMPLE S1 1 EXPRESSED AS mg/ml 



REPLACEMENT SHEET 



FIG. 16B 
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FIG. 17 
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FIG. 18A 
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FIG. 18C 
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FIG. 18E 
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FIG. 18F 
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FIG. 18G 
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FIG. 18H 
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FIG. 181 
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FIG. 18J 
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FIG. 18L 
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FIG. 18R 
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FIG. 18S 
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FIG. 18T 
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FIG. 18U 
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FIG. 18V 
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FIG. 19A 
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FIG. 20B 
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